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Together with standard total hip arthroplasty (THA), total hip arthroplasty in hip dys-
plasia and hip dislocation cases has also increased in our country. In this study short and
long term evaluation of total hip arthroplasty cases secondary to osteoarthritis following
Crowe type Il and IV developmental dysplasia of the hip (DDH) has been evaluated. In
Ondokuz Mayis University Medical Faculty Department of Orthopaedics and Traumatol-
ogy, we have retrospectively evaluated 78 THA patients presenting with high dislocation
between May 2000 and May 2008. Out of 65 patients seventy-eight hips were assessed in
the study. One of the patients was male and remaining 64 patients were females. Thirty-
four (43.6%) patients were operated from their right hips, while 44 (56.4%) patients were
operated from their left hips. Mean follow up time was 49.5 months (10 — 105 months).
Seventy-eight hips were operated using posterolateral approach. Patients were postopera-
tively evaluated in 1st, 3rd, 5th, 6th and 12th months and once for the subsequent year.
Clinical Harris scale and radiological Callaghan and Engh criteria were used to evalu-
ate the results. Results were evaluated both clinically and radiologically. Twenty-two
(28.2%) of the 78 hips were determined to be Crowe type III and 56 (71.8%) of them were
type IV. Mean value of limb length deficiency before operation was 3.29 cm (distribution
0-7.5 cm, + 2.06), in the final control it was determined to be 0.84 cm (distribution 0 — 2
cm, £0.89). Trochanteric osteotomy was performed for 41 (52.5%) hips and sub trochan-
teric osteotomy was performed for 21 (%26.9) hips. In these osteotomized hips acetabu-
lum was moved to its plausible location. Shortening was not performed in 16 (20.5%)
patients. Mean value for distance of greater trochanter — minor trochanter was 49.20 mm.
(31-65mm, + 6.5). In 21 (26.9%) of the patients autograft taken from femoral head was
put on to superolateral of acetabulum. Acetabular covering was 20-35%, and the median
value was 30 (20-35) %. In 10 (12.8%) of the 62 osteotomized hips non-union was de-
tected. In 7 patients (8.9%) there was late dislocation (except one). Preoperative mean
Harris score was 41.9 (+ 8.9) while postoperative mean Harris score was 88.9 (% 9.5).
According to these results, 69 (69.7%) of the cases were excellent, 22 (22.2%) were very
good, 6 (6.1%) were good and 2 (2%) were average. Results of total hip arthroplasties
following developmental dysplasia or dislocation of hip are quite good. When examining
the complaints leading to losses in PO Harris score, it has been found out that holding
the handrails while climbing up the stairs as well as wearing shoes and socks have been
detected to be the factors resulting in most decreases in the score. On the other hand, it has
apparently been showed that in all the criteria including pain, walking, activity, deformity
and latitude of motion which are the general basis of Harris evaluation schedule, point
increase that is recovery has been determined in PO period.
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1. Introduction

structural. Posterior ascending of femoral head results in

Developmental dysplasia of the hip (DDH) is one of the most
substantial underlying reasons of secondary formation of os-
teoarthritis. Due to proximal displacement of femur, flexion
and adduction deformity of the hip, valgus deformity of the
knee, the extremity becomes shortened. Compatible with
this, functional scoliosis arising from this deformity becomes

pelvic curvature thereby leading to proliferation of lumbar
lordosis. Due to the development of osteoarthritis, hip pain
even occurring while at rest and increasing owing to activity
develops.

Due to the fact that the implants used in the treatment of
coxarthrosis have been improved, and that experiences have
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been increased and that long term results have become hope-
ful, hip arthroplasty has recently become one of the most used
treatment methods.

The objective of this study is to evaluate the results of to-
tal hip arthroplasty that we applied to the patients presenting
with Crowe Type III and Type IV hip dysplasia between 2000
and 2008.

2. Materials and methods

In Ondokuz Mayis University Medical Faculty Department
of Orthopaedics and Traumatology, we have retrospectively
evaluated 78 THA patients presenting with high dislocation
between May 2000 and May 2008. Out of 65 patients, sev-
enty-eight hips were assessed in the study. All these patients
were operated by the same surgeon using posterolateral inci-
sion. The clinical and radiological assessments of the patients
were performed by the same physician.

Radiological assessment was performed with the early
and late postoperative direct graphs. Acetabular component
angle, femoral component status, location of acetabular com-
ponent, modifications in components, osteotomy method and
acetabular roof graft were evaluated. In the clinical evalu-
ation of the patients, preoperative and postoperative length
differences were measured with trendelenburg test and Harris
hip score.

Surgical technique

While patient were in bed at supine position, the hip adduc-
tors were examined in the hip abduction. Only if the adductor
contracture was detected, adductor tenotomy was performed
by intervening through some points with fine ended scalpel.
Following this intervention, no suture materials were used
and solely compression was sufficient in scar. The patient
was laid on the side in a fashion that the hip to be operated
would be up. Posterolateral incision was performed in the
hip. Joint capsule and soft tissues in the proximal femur were
loosened. On the condition that femur head descend to the
real acetabulum only when subtracting the distance differ-
ence between trochanter major and minor, trochanter major
osteotomy was performed in a pattern involving the proximal
of the muscle without lacerating the rectus femoris muscle.
Initially, the acetabulum was prepared then femoral canal was
prepared. If the hip were not easily reduced, intertrochanteric
femoral shortening osteotomy was performed up to trochant-
er minor grade and femoral stem was inserted. One or two
wire cables were passed through the proximal femur and the
hip was reduced. Trochanter major — enabling the sufficient
gluteus medius tense — was fixed to the proximal femur with
wire cable (Fig. 1).

Fig. 1. FPreoperative AP right hip graph PO AP right hip graph
PO 12" month AP left hip graph

In addition, it was resolved that subtrochanteric osteotomy
would be performed by considering the fact that femoral head
was located in a high level and that trochanteric osteotomy
would not become effective enough. Firstly, the small sized
carvers were used to open the femoral medulla and oblique
osteotomy through subtrochanteric region was performed and
the femoral shortening which was necessary for the reduc-
tion of femoral head was performed through subtrochanteric
region. Later, acetabular cup was inserted following the prep-
aration of acetabulum. Following the insertion of femoral
stem, the hip was reduced. No additional fixation materials
except stem were applied to the femoral osteotomy region

(Fig. 2).

Fig. 2. Preoperative AP left hip graph PO AP left hip graph PO 10*
month AP left hip graph

Square sectional femoral stem was particularly used. The pa-
tient stood on the postoperative 3™ day.

Statistical analysis

The findings and results acquired from the study were ana-
lyzed with SPSS 16.0 package software. The results were
defined with average + standard deviation and number (%).
Normal distribution test (Shapiro Wilk Test) was used to per-
form the statistical comparisons of the groups. Due to the fact
that the data acquired were not complying with the normal
distribution, they were compared with Mann-Whitney U test
— a non-parametric test. Statistical significance level was ac-
cepted to be p<0.05.

3. Results

Sixty-five patients including one male and 64 female sub-
ject to total hip arthroplasty applied to the coxarthrosis in the
ground of developmental hip dysplasia were involved in our
study. Seventy-eight hips of these 65 patients were evalu-
ated. The mean age of the patients was 43.6+9.06 years. Out
of these seventy-eight hips 34 (43.6%) were right while 44
(56.4%) were left. Of the patients, 22 (28.2%) were Crowe
Type III while remaining 56 (71.8%) were Crowe Type IV.

The mean value of preoperative length was calculated
to be 3.29+2.06 cm?® The length difference in the PO period
was measured as 0.84+0.89 cm? Preoperative trendelenburg
test results were positive in 61 (78.2%) patients and nega-
tive in 17 (21.8%) patients. Postoperative trendelenburg test
results were positive in six (7.7%) patients and negative in 72
(92.3%) patients.

The patients were clinically evaluated according to their
preoperative and postoperative Harris hip score results. Mean
value of Harris hip score of 22 hips of Crowe Type III was
44 (32-54) as preoperative but 89 (56 -98) as postoperative.
Mean value of Harris hip score of 58 hips of Crowe Type IV
was 38 (27-68) as preoperative but 91.5 (65-100) as postop-
erative.
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In the radiographic controls performed in the early post-
operative stage, mean value of acetabular component angle
was detected to be 48° (34° -64°). Within this duration up to
the final control, cup angles were determined to be modified
in six patients as 1-12° (mean 4.5°). It was determined that
five (5.05%) patients presented with acetabular cup migra-
tion, two (2.02%) with horizontal, one (1.01%) with both
vertical and horizontal displacement. While the vertical mi-
gration was 2 mm, horizontal migration was measured as 1-3
mm (mean 2.3 mm). When assessing the radiolucent lines,
De Lee and Charnley were used for acetabulum and Gruen
systems were used for femoral side. Accordingly, in zone III
1 mm sized asymptomatic radiolucent streaking was detected
in 2 acetabulums. On the other hand, in the femoral side, in
four of the patients in several zones, asymptomatic radiolu-
cent sites were detected. Such patients were clinically stabi-
lized.

In 21 patients (26.9%) undergoing acetabular graft due to
the insufficiency of superior wall, auto graft taken from femo-
ral head was inserted in the superolateral of acetabulum. The
covering percentage of graft on acetabular graft was detect-
ed to be 20-35% and mean value was calculated to be 30%
(20-35). Of these patients 11 were Crowe Type 1V, 10 were
Crowe Type III. For graft fixation, single titanium screw was
used in seven hips, while two titanium screws in 12 hips and
three in two hips were used. It was observed that full union
was developed in 6 months in average in 15 hips, and that in
7% (5-20%) of the acetabular component in 6 hips in average
resorption was observed. Even in the hips with 20% graft re-
sorption, due to the fact that acetabulum covering percentage
was more than 90%, in none of the patients acetabular loosen-
ing was detected.

In the preoperative evaluation, the preoperative distance
between trochanter major and minor was measured as 49.2
(£6.5) mm. In 41 patients (52.5%) with sufficient distance for
shortening 6-34 mm and in average 21.6 (+5.8) mm shorten-
ing was performed. 21 patients (26.9%) were exposed to sub-
trocantheric osteotomy and 40-60 mm in average 47 (+6.2)
mm shortening was performed. In 16 (20.5%) hips, no short-
ening procedures were applied. In 72 patients (92.3%), it was
inserted in the actual acetabulum and in 6 patients (7.7%) in a
location between actual and pseudo acetabulum.

In two (4.8%) out of 41 hips exposed to trochanteric os-
teotomy, delayed union (in the month 8) and non-union in 9
hips (21.9%) was detected. In one of these patients presenting
with pain and walking disorder, repeated surgical operation
was performed on the non-union line. Despite the fact that
fixation was performed with curettage + grephonage + 1 cuff
+ 2 cables, no union was acquired on the non-union line. As
the complaints of the patient reduced, no additional interven-
tional procedures were performed. Mean Harris hip score of
such patients in the final control was determined to be 82.9.
In all the remaining 30 (73.2%) hips, osteotomy region was
radiologically unified at six month. In one of the 21 hips ex-
posed to subtrohcanteric osteotomy, non-union was detected.
Due to the fact that delayed union was detected in one patient,
grenophage + 4 holed plaque fixations were performed in the
month 10. No problems were detected during the follow up
and the union was fully performed.

4. Discussion

In the hip osteoarthritis secondary to developmental hip
dysplasia, total hip prosthesis application is quite more
different than total hip proshesis due to primary osteoarthri-
tis. The anatomic and biomechanical modifications occurring
due to the proximal migration of femur and in bone and soft
tissues strengthen the arthroplasty in technical pattern and
make them more susceptible to complication (Symeonides et
al., 1997).

The objective of total hip arthroplasty in patients with de-
velopmental hip dysplasia is to acquire a stabilized, long life,
painless and functional hip joint. In the femur and acetabu-
lum, bone-like modifications secondary to dysplasia and the
eradication of pathologies in the soft tissues as well as the
differences in practices lead to controversies. No clear con-
sensus was available in the literature from the incision type to
acetabulum reconstruction, to shortening size in the femoral
intervention, and to prosthesis type to be used (Haddad et al.,
1999; Ito et al., 2003; Hartofilakidis and Karachalios, 2004;
Eskelinen et al., 2005; Klapach, 2005; Hampton and Harris,
2000).

In the subluxated and dislocated hips, in the arthroplasty
application, one of the technically complex aspects is the dif-
ficulty in acquiring a healthy bone tissue and stabilized and
long life acetabular component. The site in which the ac-
etabular bone support is mostly seen is the actual acetabulum
or the peripheral zone. We descended the acetabulum to the
actual zone and rimerized it up to the medial cortex. We in-
serted the plausible and small sized acetabular component to
this zone. Despite the procedure applied, we supported the
acetabulum roof with the grafts that prepared from the fe-
mur head in the patients with acetabular failure. We did not
find any loosening in these patients. The use of acetabular
component in the structural bone grafts was introduced by
Dunn and Hess and Harris by using femur head as autograft
like a support in the cemented acetabular components (Dunn
and Hess, 1976; Mulroy and Jr Harris, 1990). Despite the fact
that early graft union was detected in Harris series, at the end
of the 7th year; 20%, and at the end of the 11th year; 46%
of loosening was detected (Mulroy and Jr Harris, 1990). The
fact that such poor results acquired in long term studies were
associated with the use of femur head exposed to sclerotic
and cystic degeneration and that the graft covered more than
40% of the acetabular component.

In the porous coated without cement acetabular com-
ponents, with the insertion of live bone tissue between the
porous surfaces a biological fixation takes place and thereby
reducing the load on graft and decreasing the possibility of
mechanical insufficiency of the graft. It was detected that fe-
mur head was unified to auto graft acetabulum at 7th month ,
and that remodelation was completed at 18th month, (Hase-
gawa et al., 1996). No loosening, migration and pelvic oste-
olysis were detected in the 8th year results of 24 hips exposed
to uncemented acetabular component used by Anderson and
Harris.

Linde, in a 15 year comparative study, reported that loos-
ening ratio in the acetabular components with the actual ac-
etabulum location was 13% and 42% in the high locations.
In the cases when the acetabular component was not inserted
in the actual acetabulum, the modifications in the rotation
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center of the hip led to substantial modifications in the hip
biomechanics thereby negatively affecting the reconstruction
resistance (Johnston et al., 1979; Flecher et al., 2008). In our
49.5 months follow up, in 1% of the patients, loosening in the
actual site of acetabular component was detected. We consid-
ered that the most substantial factor of such low grade was
associated with the reduction of acetabular component to the
best place of bone stock.

High hip dislocation (Crowe Type III and Type IV) was
accompanied by pathological bone-like modifications in
proximal femur as well as peripheral soft tissue modifica-
tions in the secondary hip osteoarthritis (Charnley and Fe-
agin, 1973; Crowe et al., 1979; Mendes, 1981; Sugano et
al., 1998; Haddad et al., 1999). In the cases with the location
of acetabular component in the actual acetabulum thereby
requiring the descend of the femur to the distal site. If the
secondary soft tissues were not intervened plausibly, numer-
ous complications could be detected. In such cases, abductor
muscles, iliopsoas, rectus femoris, gluteus maximus, fascia
lata and other femoral muscles were shortened and the tensile
was increased. Priformis was shortened and other external
rotators were extended. The fact that sufficient function was
detected in the abductor muscles particularly following the
arthroplasty requires for the descend of femur to the distal
for the recovery of Trendelenburg hitch and equalization of
extremity length single sided dislocations or reduction of the
difference (Dunn and Hess, 1976; Gorski, 1988; Holtgrewe
and Hungerford, 1989; Paavilainen et al., 1990; Paavilainen
et al., 1993; Paavialinen, 1997; Symeonides et al., 1997; Yas-
gur et al., 1997; Hartofilakidis et al., 1998). Therefore as in
the total knee prosthesis application, establishment of soft tis-
sue balance is of great importance. In order for loosening the
soft tissue, particularly adductor and illiopsoas tenomyopathy
should be performed, however, the gluteus maximus tendon
may be lacerated from the femur adhesion in the cases pre-
senting with no reductions and the adductor muscles may be
abraded from the linea aspera bluntly (Mattingly, 2006).

Following the application of anaesthesia, during the ad-
ductor tendon examination performed while in supine posi-
tion, in order for facilitating the descend of the femur to distal
of 60 hips (76.9%) with tensed adductor tendon and abduc-
tion restriction were exposed to percutaneous adductor teno-
tomy. During the descend of the femur to distal, 2 hips (2.5%)
with extreme tensile, tensor fascia latace was loosened.

In the literature there are some studies claiming that in
the patients undergoing trochanteric osteotomy and during
the surgical procedure, in addition to the lateral and distal
ascend of the trochanter, exposure is better and the rimeriza-
tion of the femoral canal is easier and prosthesis components
may be easily and correctly inserted (Dunn and Hess, 1976;
Mendes, 1981; Paavilainen et al., 1990). Moreover, there are
some disadvantages such as the bone loss of the trochanteric
osteotomy in the proximal femur, poor provision of rotational
and axial stability, non-union of trochanter and bursit forma-
tion, as well.

We—with the trochanteric osteotomy—aimed to major lat-
eralization, distal transportation and femur shortening rather
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